Sperm from mice carrying two t haplotypes do not possess a tyrosine phosphorylated form of hexokinase.
Mouse sperm contain a tyrosine phosphorylated form of hexokinase type 1 (HK1; Kalab et al., 1994: J Biol Chem 269:3810-3817) that has properties consistent with an integral plasma membrane protein. Furthermore, this tyrosine phosphorylated form of HK1 has an extracellular domain and HK1 is localized to both the head and flagellum of nonpermeabilized cells (Visconti et al., 1995c). We have characterized HK1 in mature sperm from sterile tw32/tw5 mice (mutant sperm) that have defects in motility and sperm-egg interaction (Johnson et al., 1995: Dev Biol 168:138-149). Immunoprecipitation of mouse sperm extracts with an antiserum made against purified rat brain HK1 demonstrates the presence of HK1 in mutant sperm. Various biochemical and immunofluorescence assays indicate that at least a portion of the HK1 present in these cells is an integral membrane protein with an extracellular domain located on the sperm head and flagellum. However, immunoblot analysis with anti-phoshotyrosine antibodies demonstrates that HK1 in mutant sperm is not tyrosine phosphorylated. Northern blot and RT-PCR analysis does not indicate any obvious abnormalities in the transcription of somatic or germ cell-specific HK1 isoforms in mutant testes, and RFLP analysis of recombinant mice indicates that no genes specifying HK1 isoforms are located on chromosome 17. We have mapped the locus responsible for the lack of tyrosine phosphorylation of HK1 mutant sperm to the most proximal (to the centromere) of the four inversions within the t haplotype. A male sterility factor is located in this same inversion (Lyon, 1986: Cell 44:357-363). Since the mutant sperm are unable to complete fertilization, there could be a relationship between sterility and the lack of tyrosine phosphorylation of HK1 in these mutant sperm.